This non-interventional study was performed in 231 gynaecological surgeries in order to assess current routine diagnostic practice as well as present effectiveness and tolerability of a combined topical treatment with nystatin in patients with uncomplicated vulvovaginal candidiasis (VVC).
INTRODUCTION
Nystatin, discovered in 1948, was introduced as the first effective antimycotic treatment in the 1950s [1] . Since then, nystatin has been used worldwide to date for the cure of various superficial and intestinal Candida infections in all age groups [2, 3] . In contrast to some azole agents no therapeutically relevant impairment of antimycotic efficacy against the most relevant species in vulvovaginal candidiasis (VVC) has been observed over the years [4] [5] [6] [7] [8] .
National guidelines on diagnosis and treatment of VVC recommend microscopy and culture to confirm diagnosis in uncomplicated VVC beside clinical and colposcopic examination [9, 10] .
This study was performed to investigate current routine diagnostic procedures as well as present efficacy and *Address correspondence to this author at the Department of Medical Science/Clinical Research, Dr. R. Pfleger GmbH, D-96045 Bamberg, Germany; Tel: +49 951 6043 161; Fax: +49 951 6043 226; E-mail: Claudia.Neumeister@dr-pfleger.de # These authors contributed equally to this work. tolerability of combined nystatin treatment in daily gynaecological practice. Moreover, results of a small-sized noninterventional study involving concomitant use of nystatin cream and vaginal tablets for the treatment of VVC should be verified in a large number of patients. The preceding study was requested by the federal regulatory authority in Germany (BfArM) for re-registration purposes.
MATERIALS AND METHODOLOGY
1,011 patients were enrolled in this non-interventional study at 231 gynaecologic surgeries in Germany. Patients received an information sheet and signed a consent form regarding data protection. Inclusion criteria were the presence of VVC symptoms and the indication for a local therapy with nystatin cream and vaginal tablets. Gynaecologists were questioned as to whether they used clinical inspection, colposcopy, microscopic examination of vaginal secretions, and culture to ensure correct VVC-diagnosis. With regard to dosing and treatment duration, no specific specifications were made, but investigators were advised to adhere to the instructions in the package leaflet.
The individual case report forms required collection of the following data at visit 1: demography, anamnestic and current clinical findings and symptoms of candidosis, predisposing factors and respective medical pre-treatment, state of a possible pregnancy, and prescription details of nystatin. 7 to 10 days later on visit 2, the following was to be recorded: administration details of nystatin, current symptoms, investigators' and patients' assessment of effectiveness and tolerance, and any adverse drug effects.
Data were entered into an electronic data base and descriptive statistics (absolute and relative frequency, mean, standard error of the mean, median, standard deviation, variance, minimum, maximum, percentiles) were carried out by using the SPSS 10 statistical software. Validation of data was checked within the data base and by comparing 5% of data fed into the data base with those in the related data sheets.
The observational study protocol was submitted to an ethics committee (freiburger ethic-kommission GmbH international, Freiburg, Germany) prior to study start. The ethical committee approved the study.
In compliance with German drug law, competent authorities were given notice of the study and the official recommendations for the conduct of non-interventional studies were observed [11] .
RESULTS

Study Population and Basic Demographic Data
Of the 1,011 case documentations obtained, data from 38 patients were excluded from analysis due to violations of the observational study protocol (retrospective documentation or single application of either cream or vaginal tablets), which rendered 973 valid data sets for evaluation including 200 pregnant patients.
The mean age of the patients was 34.8 ±12.9 years (median 32, min. 15, max. 85) and mean weight was 68.1kg (median 66kg, min. 40kg, max. 185kg).
History and Severity of Vulvovaginal Symptoms at Baseline
At visit 1, patients had a mean history of vulvo-vaginal symptoms of 5.9±5.8 days (median 4, min. 0, max. 90). 727 patients (74.4%) experienced these symptoms for the first time; 243 patients (24.9%) suffered from a recurrent infection after a mean symptom free period of 5.7 months. In 57.9% of the patients, vulvitis was diffuse-eczematous, in 20.4% vesiculous-pustulous, and in 8.0% follicular. In 48.6% of the patients the outer infection was limited to the labia, but in 40.2% neighbouring regions were also affected. In the majority of patients (57.9%) a medium colpitis was diagnosed, minor or severe manifestations were less frequent. At study start respective vulvovaginal symptoms (itching, vaginal discharge and burning pain) were present in 83.8% to 95.3% of the patients (Table 1a) .
In addition to the clinical inspection VVC-diagnosis was confirmed by colposcopy in 60.5% (n=589) of patients. Microscopic examination of vaginal secretions was carried out in 86.9% (n=864) and culture tests in 22.8% (n=222) of cases. Candida (predominantly Candida albicans, in single cases Candida glabrata and Candida tropicalis) was identified as the pathogen in 81.5% of all culture tests.
The most frequent predisposing factors for the infection were hormonal contraception (35.3%), pregnancy (20.6%) and systemic antibiotics (12.1%), followed by adiposity (7.5%), seniority (5.3%) and climacteric period (5.2%). 
Indication Specific Therapy Before Study Entry
At study entry, 93.4% of 243 patients with a recurrent infection had already received pre-treatment which was mostly local (86.6%). Of the 727 patients with a primary infection, only 5.2% were pre-treated.
Imidazole derivatives (63.4%), nystatin (6.2%) and ciclopiroxolamin (5.1%) were the most frequently applied topicals. In 95.6% of the cases, lacking efficacy or recurrent symptoms were the reason for the therapy change.
Therapy Regimens in this Study
Patients were instructed to use nystatin vaginal tablets and cream for a median period of 6 days. The most frequently prescribed doses were 1 (68.8%) or 2 (25.9%) vaginal nystatin tablets daily. In addition, patients were asked to apply nystatin cream twice a day (66.3%), three times a day (12.9%) or only once a day (18.1%). Treatment compliance was critically examined for both formulations at visit 2 and showed extensive compliance.
Vulvovaginal Symptoms After Treatment
After combination treatment with nystatin vaginal tablets and cream, a clear reduction of all vulvovaginal symptoms was evident in the 966 patients completing visit 2 ( Table 1b) . The fraction of patients without itching was now 71.5% (previously 4.3%; Fig. 1) , without burning 81.9% (previously 15.5%), and without vaginal discharge 64.9% (previously 6.9%). Furthermore, of the 758 patients with all of the aforementioned symptoms at visit 1, 351 patients (46.3%) were free of any symptom after treatment.
Investigators' and Patients' Rating of Treatment Efficacy
The general assessment of treatment efficacy by investigators (differentiated vulva/vagina) and patients is shown in Table 2 . In up to 90.0% of the cases, the investigators rated the therapy outcome as "healing" or "significant improvement" and only in 3.0% as "no change" or "worsening". The patients' ratings were widely comparable. 
Treatment Tolerance
General tolerance of local nystatin treatment was rated as "very good" or "good" by 97.4% of the investigators and 95.5% of the patients. 2.5% of the patients judged the treatment tolerance as "moderate", another 0.6% as "poor ".
Therapy Withdrawals and Side Effects
Treatment with nystatin was prematurely terminated in 11 cases (1.1%): 3 due to lack of efficacy, 2 due to lacking acceptance by the patient, 2 irrespective of the treatment, 1 due to a feeling of dryness, 1 due to freedom from symptoms.
Two additional withdrawals were treated as potential side effects. One patient suffered from local reactions and 1 preg- nant patient reported the temporary on-set of contractions. Another patient suffered from local reactions but did not terminate treatment prematurely. In these 3 patients the complaints disappeared. In the case of the pregnant patient, childbirth took place at the expected time (week 40+2 of pregnancy).
DISCUSSION
Results of this non-interventional study indicate that routine diagnosis of uncomplicated VVC in German gynaecological surgeries is predominantly carried out in agreement with the procedures recommended in relevant guidelines [9, 10] . Mean age of the patients was 34.8, which corresponds to the occurrence peak of VVC in the third decade of life [3] .
Since Azole therapy seems to be unreliable for nonalbicans species [3, 12, 13] , nystatin continues to be a valuable agent in the treatment of vulvovaginal Candida infections [7, 12] . The healing rates obtained with nystatin cream and vaginal tablets in patients with VVC are comparable with data reported over the years [7, 14, 15, 16] , also confirming that resistance of Candida to nystatin has still not become an issue of concern in gynaecological practice.
The outcome of this investigation is in agreement with the results of the preceding small-sized study and supported by results of a recent clinical trial in complicated vulvovaginal candidosis patients published in 2010 [7] . The authors report practically identical mycological cure rates of 85.6% for fluconazole and 85.4% for nystatin after 7 -14 days.
Due to its efficacy and low risk profile, nystatin remains the first line treatment for Candida infections in the first pregnancy trimester [17] . Although other potent antimycotic agents have been developed over the years, the therapeutic value of nystatin is unquestionable. Recent investigations demonstrate comparable or higher susceptibility of Candida species for topical nystatin compared to clotrimazole, itraconazole, fluconazole, miconazole or terbinafine [8, [18] [19] [20] [21] . While resistance for azoles such as fluconazole and econazole plays an increasing role in the treatment of candida vulvovaginitis [22, 23] , this seems not to be the case for nystatin [8, 18, 21, 23] Nystatin remains an efficient, safe and economic option in the treatment of VVC infections.
CONCLUSIONS
Combined local treatment of vulvovaginal candidiasis with nystatin cream and vaginal tablets was as effective and safe under routine conditions in gynaecological practice as demonstrated earlier in controlled clinical trials.
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